PURIFICATION AND PROPERTIES OF POTATO 
ALPHA-AMYLASE 










TAIWANIA 


Votao. 


(f) Paper chromatography of reaction products: The solvent was water: 
ethanol: nitromethane 23:44:35 (V/V). Separation was for three hours by ascending 
chromatography. Color was developed with the following three reagents to this 
order: (1) AgNO. in acetone (2) methanolic NaOH and (3) a mixture of sodium 
thio-sulfate, sodium sulfite and sodium bisulfite in water. Treatment with each 
solution was followed by washing in running water. (Trevelyan etal. 1950, Robyt 
and French. 1963). 

EXPERIMENTS AND RESULTS 
(a) Purification procedure: 

1. Homogenate: Amylases in potato tubers were extracted with acetate buffer. 
The homogenates were prepared by grinding 500 g peeled potato tubers in Waring 
blender with 100 ml acetate buffer (0.05 M, pH 5.0) and 0.01 M calcium acetate. 
Sodium sulfite (0.5 g) was added to prevent polyphenol formation in the potato 
extract (Muneta, 1966). The mixture was blended vigourously for 30 seconds and 
the extract was filtered through a Buchner funnel. Approximately 400 ml of potato 
juice was obtained, this was centrifuged ten minutes at 17,300 g at 4*C to yield a 
clear supernant. 

2. Glycogen precipitation (Loyter and Schramm, 1964): Enzyme extract (100 ml) 
and 5 ml phosphate buffer, 0.2 M, pH 8.0 were mixed in a 250 ml flask in an ice bath. 
Six ml of a glycogen solution was added slowly with shaking, after which the 
mixture was centrifuged at 2500 g for 10 minutes. The solid material which separated 
was dissolved in 5 ml 0.05 M, pH 5.5 acetate buffer. The above procedures were 
repeated 4 times and 20 ml of enzyme mixture were collected. All procedures were 
carried out at 4"C. 

3. Gel filtration: A column 2x34 cm was packed with Sephadex G75 which was 
pre-equilibrated with acetate buffer (0.05 M, pH 5.5) according to the manufacture’s 
instructions. About 10ml (about 13 mg of protein) of enzyme mixture from step 2 
was carefully added on the top of the column. The sample was eluted with the same 
buffer used for equilibration at a flow rate of about 48 ml per hour. Fractions of 
approximately 12 ml were collected at room temperature. Fractions 6 and 7 had most 
of the enzyme activity and showed a 30 fold level of purification (Table 1). This value 
represented a minimum purification level, since the specific activity of the crude enzyme 
was based on total activity of both alpha- and beta- amylase. Enzyme extracts from 
various purification steps were checked by analytical disc electrophoresis on polyacry¬ 
lamide gel. Fraction 6 from Sephadex G75 preparation showed a single band. 

Table 1. Purification of alpha-amylase 


Glycogen ppt. 
Sephadex GTS 


(b) Properties: 

The purified enzyme was incubated with beta-amylase limit dextrin (derived 
from starch incubated with commercial beta-amylase at 38’C for 48 hours). The 
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blue color formed by addition of It-KI solution decreased gradually as observed 
visually. After 30 hours, only slight brown color was left. This observation was 
taken as evidence for the presence of alpha-amylase. 

The ratio of the alpha-amylase elution volume to elution volume of blue dextran 
(Ve/Vo) as described by Andrews (1965) was used for determination of molecular 
weight. The molecular weight of alpha-amylase was estimated to be 46,000 (Fig. 1). 



Fig. 1. Calibration curvo (or Sephadn G75 column and location of atpha-amylaae elution ratio. 
The elution volume of blue dextran was used as the void volume. Column size was 
2><34cm and eluant was 005M acetate buffer. pH SO. 


The enzyme activity appeared to be sensitive to acid conditions lower than pH 
5.0. There seemed to be no marked effects of pH in the range of 5.0 to 8.5: the 
optimum, however, appeared at pH 5.5 (Fig. 2). 

The optimum temperature was found to be 4VC. (Fig. 3). According to the 
Arrhenius equation, the activation energy calculated from the slope between 26*-42*C 
was determined to be 8,200 cal. From the Lineweaver-Burk plot, the Km for soluble 
sUrch was 5.3X10-* g/ml (Fig. 4 ). 

Various chemicals which might serve as inhibitors or protective agents, were 
incubated with the enzyme and acetate buffer 0.05 M, pH 5.5 at 38*C for 40 minutes. 
The substrate was then added and incubated under standard conditions. The effect 
of a number of different reagents on the amylase activity is shown in Table 2. 

Reaction products from soluble starch produced by the purified enzyme pre¬ 
paration were analyzed by paper chromatography. The main product was maltose. 
A summary of the characteristics of potato alpha-amylase and comparison of its 
properties with those of the same enzyme from other sources is presented in 


Table 3. 
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Fan—Purification 


Properties of Potato Alpha-amylase 


1$ reagents on alpha-amylase activity 


Glutathione 

p-Cbloromen 


Table 3. Properties of alpha-amylases from various sources* 

















TAIWANIA 


of activity at early stages of sprouting, however, appear to be insufficient to meet 
physiological requirements and other amylolytic enzymes such as phosphorylase 
(Fan, 1970). may play a more dominant role in starch degradation. 
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